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1. Summary 
v- - 
Kul t ip l e  r eg res s ion  equat ions  a r e  used i n  2 s u i t e s  of 3 l inked  programs 
t o  es t imate  3-monthly mean values of  a selection of 6  p r inc ipa l  com- 
ponents and/or a  s e l e c t i o n  of 6 main v a r i a b l e s  of cl imate f o r  any s i t e  
i n  Grea t  B r i t a i n  f rm  14 s i t e  va r i ab le s .  P red ic t ions  a r e  output  t o  a 
new d i s k  f i l e ,  and a r e  l i s t e d  n i t h  va lues  of g r i d  e a s t i n g  and northing. 
A p r i n c i p a l  component; a n a l y s i s  of c l imato logica l  data h a s  been descr ibed  
f o r  Great  B r i t a i n  based on 3-monthly mean va lues  of 21 v a r i a b l e s  f o r  68  
s t a t i o n s  f o r  t h e  yea r s  1960-69 inc lus ive  (Thite,  i n  prep. ). The f i rs t  
5 co~nponenta each accounted f o r  a s i g n i f i c a n t  proport ion of the  va r i a t ion ,  
and t h e  cumulative p e r c e n t a ~ e  v a r i a t i o n  represented  was $.8$. The 
variables with t h e  g r e a t e s t  weighting i n  each of t h e  f i r s t  6 components 
0 
were d r y  bulb screen temperature a t  0900 h r s  ( c), rainfall (mm), 
v i s i b i l i t y  a t  0900 h r s  (coded 0-9), wind d i r e c t i o n  a t  O9OO h r s  (degrees) ,  
t o t a l  snow depth a t  0900 h r s  (cm) and vkndspeed a t  0900 h r s  (m/s). 
I n  t h e  paper r e fe r r ed  t o  p red ic t ive  equat ions a r e  given f o r  t h e  es-  
t imat ion  of 3-monthly mean values of the  f i r s t  5 components and of the  
5 va r i ab le s  n i t h  t h e  g r e a t e s t  weighting i n  each, from IL s i t e  var iab les .  
Since a n a l y s i s  of variance showed annual d i f f e rences  t o  be  unimportant 
a s  a  source of v a r i a t i o n  complred with q u a r t e r s  of t h e  year  and s t a t i o n s ,  
the r e s u l t s  of the study w i l l  apply s a t i s f a c t o r i l y  over a  longer  period 
of time. 
These 2 s u i t e s  of programs m i t t e n  i n  For t r an  2 use t h e  p red ic t ive  
equat ions  t o  es t imate  a l l  o r  s s e l e c t i o n  of the  va lues  of t h e  com- ' 
ponents ( i n  PREc) and v a r i a b l e s  ( i n  P ~ )  f o r  any s i t e  i n  Great  B r i t a i n ,  
except t h d t  zero value8 a r e  re turned  f o r  the f i f t h  component and f o r  
snow depth f o r  the  t h i r d  qua r t e r ,  t h e r e  being no snow i n  summer. A l l  
four  3-monthly mean va lues  a r e  o u t p l t  f o r  any component/variable 
se lec ted .  - 
The s i x t h  component and windspeed a r e  included,  which mere not  a s soc i -  
a t e d  v;ith a s i g n i f i c a n t  p a r t  of the  v a r i a b i l i t y  wi th in  t h e  c l ima t i c  . 
var i ab le s .  They may however account f o r  a  s i g n i f i c a n t  pr t  of v a r i a t i o n  
i n  response by organisms. 
The program should be r e a d i l y  t r a n s l a t a b l e  i n t o  any o the r  programming 
language t o  s u i t  any o ther  computer. The breakdown of the  program in -  
t o  2 s u i t e s  of 3 segments rvas necess i t a t ed  by t h e  l i m i t a t i o n  i n  t h e  
memory of the  PDP-8 complter in OS8 mode of 64 synbols, cons tants  i n  
the  equat ions being s tored  a s  symbols. 
3. $ i l e s  requi red  
3.1 Program tapes.  Fo r  es t imat ing  va lues  of components:- PREC, PREC2, 
PREC3. 
3.2 Data f i l e  
The 14 s i t e  v a r i a b l e s  should be s tored i n  a  r e g u l a r  ma t r ix  without 
s e t  no 's  o r  o the r  markers, i n  continuous s t r i n g  A 6  format,  on 
dectape o r  d i sc ,  i n  a  f i l e  c5 th  any name. The same d a t a  f i l e  
serves  both program su i t e s .  See separa te  l i s t  descr ib ing  the  
var iab les .  
These a r e  v i r t u a l l y  i d e n t i c a l  f o r  the  2 s u i t e s ,  so a r e  described f o r  
PREC. Where d i f f e rences  occur i n  P W ,  t hese  a r e  in'dicated. 
4.1 Loading: 
The main program should be loaded from t h e  HSR a s  f o l l o ~ u s :  
.R PIPS  
* P R E C  ( m;/ (01. m-v)  
Pres s  any key t o  read  
Repeat f o r  subrout ines  . 
CTRL-C 3 
- 
7 
4.2 Compiling Programs : 
. R FORT 
* PmC < PREC 2 ( o r  PREV) 
CTRL-C 3 
Repent f o r  subroutines,  keeping the ,same name f o r  compiled vers ions  
a s  f o r  the  or ig i rmls .  
4.3 Compiling da ta  f i l e : -  
l k e  da ta  may be s tored  i n  continuous s t r i n g  A 6  format i n  a d i s c  
f i l e  DATA.Dk . by var ious  means depending on the source of the 
da ta .  Supposing t h a t  d a t a  has  been produced i n  ~ 1 6 . 6  fnrmat  i n  
TSS8 ('time shar ing)  mode, i t  may be read v i a  t h e  HSR us ing  the  
program REL431. This  program should be loaded and compiled a s  
above, and run  as fo l lows:  
. R LOADW & 
READ1 /?/oh 
ENTER NO. OF SETS f d D  K4RVI15LES IX 14 FORMAT 
,~ ..I0 ,\. , I 4 4 
ENTER OUTPUT DEVICE RN3 FILFNAhIE IX A6 FORNAT 
SYS D A U  md 
A l t e r n a t i v e l y  the  da ta  can be reed a s  free-format paper tape  i n  
OS8 mode using programs VAFF and FREEV. 
4.4 k n n i n g :  
See sample p r i n t o u t s  a t tached .  
_Output 
Predic t ions  a r e  l i s t e d  a f t e r  s i t e  no., g r i d  E and g r i d  N.  Values are 
o u t p ~ t  t o  a new d i sk  f i l e  D0UT.m i n  continuous s t r i n g  ~6 format, 
e t h o u t  t h e  a d d i t i o n a l  s i t e  information. 
Method 
--- 
The mul t ip l e  r eg res s ion  equat ions have been der ived  by the step-up 
- 
method. For f u r t h e r  information see T h i t e  ( i n  prep.). More accura te  
equat ions  can bc supplied on reques t .  These use  only the  f i r s t  3 
s i g n i f i c a n t  d i ~ i t s  ir, each s tored  value. For the  va r i ab le s ,  the  mean 
of the  r e s i d u a l s  i s  betveen 0.0022 and 21 .% of the  observed mean. 
For  t h e  components, whose mean i s  au tomat ica l ly  s tandardised t o  zero 
f o r  4 q u a r t e r s  the  means of the r e s i d u a l s  vary from 0.025 t o  the  r a t h e r  
meaningless value of 977% of the observed means. 
7. L imi t a t ions  
P red ic t ions  can be made f o r  up t o  2047 s i t e s .  
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5. S i t e  v a r i a b l e s  required i n  i n p u t  f i l e .  
6 .  L i s t i n g s  of programs PREC, PREC2, PREC3. 
9. Sample output  of R&c, m ~ 2 ,  PREC~. 
10. L i s t i n g s  of  programs PREV, PREV2, PRFV3. 
14. 3'l017 diagram indicat i ry;  s t e p s  taken t o  ob ta in  I!+ s i t e  v a r i a b l e s  
from Ordnance Survey maps. 
18. Subroutine f o r  v e r t i c a l  angles .  
SITE V A ~ L B L E S  REQuI~LED IN W E T  FILE 
1 GRIE Grid Zast ing (1 km) fron: 1/63360 o r  1/50000 sca le  Ordnance Survey 
maps t o  3 f igu res .  
2 GFSN Grid Northing (I  km) t o  3 f igu res .  
3 DFS Distance from sea. (km) ( t o  the  neares t  poin t  on the  coas t ) ,  if t o  
an  e s tua ry  t o  the  poin t  she re  it i s  a t  l e a s t  I 0  km wide, &om 
1/625000 sca le  Ordnance Survey maps. 
4 ELm Elevat ion  (m) from 1/63360 o r  1/50000 Ordnance Survey naps. 
5 ASP f ~ s p e c t  (degrees from t r u e  nor th )  wi th in  1 lan square around s i t e :  
if t h i s  a r e e  was f l a t  a wider Grea a s  examined including d i r e c t i o n  
of r i v e r  flow, t o  avoid a zero value if possible. (See foo t  note).  
6 S L O ~  Slope t o  west (degrees) n e g a t i v e J i f  t o  eas t .  
For example, 25 f t  r i s e  i n  600 f e e t  h o r i z o n t a l l y  = slope of 
I i n  24. Tangent = 0.0417, Angle = 2.4 degrees. 
7 SLOS Slope t o  south (degrees)  [ p o s i t i v e l  n e g a t i v e j i f  t o  nor th .  It i s  
possible f o r  SLOW and SLOS t o  heve va lues  g r e a t e r  than zero, when 
ASP = !if.$. 
8 VERT V e r t i c a l l y  convex/concave (over o r  under 180 degrees) ,  
9 HOR Hor izonta l ly  convex/oonczve (over o r  uridsr 180 degrees). 
10  ELE4 The sum of thc  difference i n  e l eva t ion  (m) from t h e  s t a t i o n  t o  t h e  
h ighes t  point ,  or t o  the  lowest point  if t h i s  value i s  grea ter ,  up 
t o  I 0  kul nmag, i n  the  Wil, HE, SN and Si3 quadrants.  
11 DFSW Distance from sea due west (lan), fron; 1/625000 sca le  Ordnance Survey 
'nap. 
12 DFSE Distance from sea due e a s t  (ion). 
1 3  H E R  Highest  e levat ion  t o  t h e  west ( m )  p lus  o r  minus 2 degrees, from 
1/625000 sca le  Ordnance Survey Physica l  map. 
1 4  HEE Highest e l eva t ion  t o  the  e a s t  (n )  p lus  o r  minus 2 degrees. 
N.B. I n  t h e  case of SLOW, SLOS, VERT and HOR h i l l s  providing a v e r t i c l e  angle 
of 6 degrees ( t a n  7 0..105) a t  the  s i t e  mere used. 15 no h i l l s  were l a r g e  
enough and near enough t o  do this, the  l o c a l  slope was used, ~ i t h i n  the  
I km square around the s i t e .  
6 
TO P R E D I C T  VALUES OF I S T  6 P R I N C I P A L  COMPONENTS OF 
C L I M A T I C  V A R I A B L E S  FOR ANY LOCATION I N  
GREAT B R I T I R N .  E. J. WHITE. 1 2 .  7. 77. P D P 8 - 0 5 8  FORTRAN2 
FOR EACH QUARTER OF THE YEAR. 
OUTPUT P C ( X 1 )  EXPRESSES TEMP,PCCX2) DRYNESS,PC(X3> V I S I B I L I T Y  
PC(X"4) WIl.IDINESS, F C t X 5 )  SNOW DEPTH, P C ( X 6 )  WINDINESS. 
WHEN X=NCl. OF QUARTER 
I N P U T  & OUTPUT DATA I N  CONTINUOUS S T R I N G  A 6  FORMAT 
OLITPCITS L I S T I N G  & DATA I N  F I L E .  PREC 
COMMON MPC, PC 
D I M E N S I O N  MPCC6), PCC46) r  M C t 6 )  
W R I T E < I , I 0 6 >  
FORMAT<'ENTER D E V I C E  & I N P U T  F I L E N A M E  I N  A 6  FORMAT') 
READ(1 ,107)R1 ,  6 1  
FORMAT(2A6)  
W R I T E ( 1 , 1 0 8 )  
FORMATC'ENTER D E V I C E  & OUPUT F I L E N A M E  I N  fl6 FORMAT') 
RERDt1,  107>AO,  6 0  
W R I T E ( I , 1 0 5 )  
FORMATt 'ENTER NO. OF S I T E S  I N  I 4  FORMAT') 
READ< I, 1 0 3 ) N S  
F O R M A T ( I 4 )  
W R I T E ( I , I 0 0 )  
FORMAT('ENTER NO. OF COMPONENTS TO B E  PREDICTED I N  11') 
READ(1, PS>NPC 
W R I T E t 1 ,  1 0 2 )  
FORMRTC'ENTER SELECTION OF COMPONENTS REQUIRED I N  I1 FORMAT') 
DO 10 J=l, NPC 
R E A D ( l , 9 9 > l l C C J )  
F O R M A T I I I )  
CONTINLlE 
N M = l  
DO 60 J=1,6  
I F ( M C ( M l ~ ) - J ) 1 4 , 1 3 , 1 4  
MPCcJ)=l~lCCMM> 
MI ' I=~ lM+l  
GO TO 6 0  
MPCCJ)=B 
GO TO 6 B  
CONTINUE 
CALL  IOFEN(R1,  B I >  
CALL  OOFEN<AOI BO) 
DO 3 0  K = I ,  NS 
READ(4,  1 0 S > G R I E ,  GRIN, DFS, ELEVI ASP, SLOW, SLOS, VERT, HOR, ELE4, DFSW, 
I D F S E ,  HEW, HEE, 
FORPlAT(14A6) 
WRITE( l . ,231)K,  GRIE, G R I N  
FORMAT< 'S ITE NO.,  G R I D  E & G R I D  bl =', I 4 , 1 X 1 2 ( F 6 .  0, 1 % ) )  
DO 4 0  L=1> 6 
C A L L  P R E C 2 I G R I E t  GRIN, DFS, ELEVI ASPI SLCl14, SLOS, $'EFT, . --
IHOR, ELE4,  DFSW, 'FSE, HEW, HEE, L) 
C A L L  PREC3(GRIE, GRIN, DFS, ELEV, ASP, SLOi4,SLOS, VERT, 
I H O R ?  ELE4,  DFSW, UFSE, HEN, HEE, L )  
CONTINLIE 
WRITECI, I I B i  
FORPIAT( ) 
CONTINUE 
C A L L  CICLOSE 
WRITE(1 ,  1 2 4 )  
FORMAT<' END OF JOB' ) 
STOP 
END 
. . .. .. 
COMMON MPC, PC 
DIMENSION l lPC(6) ,PC<46)  
CALCULATE COMPONENT 1 
IF (MPC<L>-1 )28 ,  1 , 2  
PC<11>=-0 .  00746*ELEV+0.  0206*5LOS-1.  35*ALOG(SWNE+50. 0 ) -0 .  122* 
lALOG<HEE+ i .  @)+I. 8 1  
PC(21>=-0.  00216*GRIN-0.  00548*ELEV+0.  0154*:SLOW 
1 -0 .  000269*HEE-0.  13*RLOGISENW+50. 0 )+4 .  1 5  
PC(31>=-0.00509*ELEV+0.0186*SLOW-0.8238*SENM 
I+@. 00196*DFSE-8. 00%632*HEE-0. 0346*ALOG(DF5+1. 0)  
2-0. 395*ALOGtSENW+50. 01-0 .  156*ALOG<DFSE+1, 0)  
3+0. 0593*RLOG(HEE+1. 0 ) + 6 ,  6S  
PC<41>=-0.000902*GRIN-0.00466*ELEY-0.440*ALOG<GRIN)-0.239*RLOG 
i (DFS+1 .  0 ) + 1 . 4 7  
URITE(1 .  110) 
FORMAT(' COMPONENT 1' ) 
M R I T E t I .  111>PC(11 ) ,  PC<2  1 
U R I T E < 4 ~ 1 1 2 ) P C < 1 1 ) ~  PC(21) ,  PC(31) ,  PC(41),  
FORMAT(4(F9. 3 , I X ) )  
FORMAT(4A6) 
CHLCULATE COMPONENT 2 
I F ( N P C ( L ) - 2 ) 2 8 >  2 2 , 3  
PC(12)=0 .  0306*SWNE-B. 000950*HEE+1.  0 6  
PC<22)=-0.0025f*HOR+0.0204*SWNE-0.00121*HEE-0.0995*RLOG 
l ( H E W + i .  0>+2 .  7 9 5  
PC(32)  =0. 0016*GRI  E-0. 00155*HEE-B. 9 9 6  
PC(42)=0 .  0314*SWNE-0. 0013*HEE-0. 5 5 4  
URITE(1,  I 1 3 )  
FORMAT('COMPONENT 2' ) 
URITECI ,  111>PC(12 ) ,  PC(22) ,  PC(32)s  PC(42 )  
WRITE(4,112)PCC12),  PC(22)a PC(32 ) ,  P C ( 4 2 ) )  
CALCULATE COMPONENT 3  
I F ( M P C t L > - 3 ) 2 8 , 4 , 2 S  
PC(13)=0 .00441*ELEV+0.0452*SLOW+M.0418*SENW+O.00326*DFSE-  
10. 00082%*HEW-0. 570*ALOG(GRIN)-0.  G24*ALOG(DFSE+1. 0 )+0 .  3 3 7 *  
ZHLOG(HEE+I. 0 )+3 .  9 6  
PC(23>=0.0465*SLOM+8.0206*5ENW-0.000727*HEW+0.264*ALOG 
ICELEV) -0 .270*ALOGCDFSE+1 .0 )+8 .  205*ALOGIHEE+1.0) -0  1 8 3  
PC(33)=B.0441*SLOW+0.0281*SENW-0.00BS88*HEW+0.275*ALOG(.ELEV) 
1-0. 278 
PC<43>=B.0049*ELEY+BB00147*RSP+0.0413*SLOW+0.0927*5~NE+ 
1 0 .  0 B 4 7 i r D F S E - 0 .  @00743*HEW-4. 8 7 * A L O G ( G H I E ) - i .  09*ALOG 
2<5ENW+50. 0 ) -0 .  582*ALOG(DFSE+1. 0 )+0 .  189*ALUG< HEE+I .  @)+33. 3 
WRITE(1,114)  
FORMRT('COMP0NENT 3' ) 
WRITE(1, 1 1 1 ) P C ( 1 3 > ,  PCC23), PC(33 )J  P C ( 4 3 j  
WRITE(4, F l Z ) P C ( 1 3 ) ,  P C ( 2 3 ) t  P C ( 3 3 j ~  PC(43) ,  
CONTINUE 
RETURN 
END 
SL'EROUTINE PREC3( GRI EI GPIY, LFSI ELEV, ASP* SLOW, SLO S, VERTr 
1HORr ELE4a I?FSt!r DFSE, HE!-!*HELL) 
COMMON MPCJPC 
L'IMDJSION MPcf.6)~ P C ( 4 6 )  
~~ .~ 
CALCLLATE COMPONENT 4 
FOFNATC 'COMPONENT 4') 
WRITE( l r  l  l  ] )PC(  14) ,  P C ( 2 4 ) >  PC( 34 )a  P C ( 4 4 )  
.... . ~ -~ 
CAL CL'L ATE COM POV ENT 5 
I F(MPC(L)-S)28,8r9  
PC( 1 5 ) = 0 . 0  102*ELEV-@.0296*VERT+0- 00439*HOR-0.000395+U.E4 
I+ 1. 32*ALOG( GRI E)+0.  131*ALOG(HEE+ 1.0)-4.  18 
P C ( 2 5 ) = 0 -  105*PLOG(DFS+l. 0 ) - 8 -  148 
PC( 3 5 ) = 0 . 0  
PCC 4 5 ) = 0 .  00867* LFS+0. 00232*FLEV-0.00865*SEJW- 1. 08  
VRI TE( 1, 1 1 6 )  . . 
FORMAT( 'COMPONENT 5.) 
I 
VRITEC l r  l l  ] )PC(  1 5 ) r P C (  25)sPCC 35),PC( 4 5 )  
VRI TE( 4, 1 1 2 )  PC( I S ) ,  PC( 2 5 ) r  PC( 3S)> PC( 4 5 ) >  
CALCILATE COMPONEXT 6 
IF (MPC(L) -6 )28r  10r 2 8  
PC( 16)=0.010&GRI E+0. 0262*VERT+0.0ffi0315*l?FSU+0* 000964* 
1HEE- 2.89*ALCIG( GRIE)-0. 402*ALC)G( DFSk'+ 1 .0 )+9 .83  
PC( 26)=-0 .  00233%ASP+0.0180*VERT+0.001 14*XEE-0.160*ALOG 
I (  DFSE+ I *  !3)-0. 133*ALOG<HEW+ 1. .. @ ) - I .  . . .  .~ 61 
.. ... -. . .~ .. . .,.. . .. .- .... .. . . .. . . . . . 
PCC 361=-0- 0 0 2 2 2 * ~ ~ ~ + 0 . ' 0 1 ' 9 7 * ~ ~ ~ ~ - 0 . 0 0 1  I ~ * C F C ; E  
l+0.00168*HEE-0- 123*ALOG(HEW+ I .  01-0-  127*ALOG 
2(HEE+ 1-  0 1 - 2 - 4 8  
PC( 46 )=-0 .  00152*ASP-0.0363*SLOLI-0. 0326*SEJG?-0.000253* 
IELE4-0.00301* DFSE-0. 000301*HElhr+0. 00184*HEE+0.655* 
2ALOG(GRIN)-0.294*ALOG( CFSl,!+ 1.0)-2.  3 4  
FRI TEC l r  1 1 7 )  
FOFMAT( 'CCIMPONENT 6 *) 
b?RITE( 1, I  I  I )  PC( I 6 ) r  P C ( 2 6 ) >  PC( 36).PC( 4 6 )  
VP.1 TE( 4, I  I 2 ) P C (  1 6 ) r  PC( 2C)a PC( 36>,PC(  4 6 ) r  
CON TINIJE 
IiETURN 
FJD 
1 ENTER DEVICE & INPUT  FILENRME I N  A6 FORMRT 
1 S' iS@@CDHT148d 
'- ENTER DEYICE &OUPUT !FILENRHE I N  06 FORMAT 
.. 
r7 svse@@crqu~ee r ~. 
i . ENTER..NOCI.LOF ~ s! TES. IN 1 4 '  FORMR 
r~ . * * ? L  
ENTERND'~ . , :~F .CDMPONENTS O  B E  PREDICTED IN 11 ~ ~ ~ 
-<, 
.~ . . 
. ENTER ~ S E L E C T I ~ N : , # F  COMPPNENTS R E ~ U I R E D  I N  I1 FORMA 
, ~. .. 
~ ~ 
OU. 
COMPONENT 1 ~ ~ , . 
-2. 2 9 4  
L.UP1VUNtNI c: r~ 
~- . ~~~ 
-0. 9 3 6  
. , GRID E R GRID N = 3 2 3 8 .  623. 
CDW'ONEKT 1.. ~~ ~~ . 
- 4 . 6 3 4  i. 8 5 0  4. 3 1 6  -2. 5 6 1  
COMPONENT 2 
0. 355 8.961 -1. 765 -1. 5 1 9  
~ ~ - ~. 
TO PREDICT VALUES OF 
6 MAIN C L I M A T I C  VARIABLES FOR ANY LOCATION I N  
GREAT BRIT IAN.  E. J. WHITE. 12. 7. 77. PDPS-OSP FORTRRN2 
FOR EACH QURRTER OF THE YEAR. 
CV(X1)nDRY BULB TEMPICVCX~)=RAINFALL,CV(X~)=YISIBILIT'+ 
CV(K4>=WIND DIRECTION,CVIX5)=SNOW DEPTH,CV(X6)=WINDSPEED. 
WHEN X=NO. OF QUARTER 
INPUT & OUTPUT DATA I N  CONTINUOUS STRING A6 FORMAT 
OUTPUTS L I S T I N G  & DATA I N  F I L E .  PREV 
COMMON MCV, CV 
FORMRTC'ENTER DEVICE & INPUT FILENAME I N  A6 FORMAT') 
R E A D ( I ~ I 0 7 ) R I ,  B I  
FORMATtZR6) - - - .  
URITECI ,  108) 
FORMAT<'ENTER DEVICE & OUPUT FILENAME I t4  A6 FORMAT') 
READ(1,107)AO,BO 
WRITE(1, 105) 
FORMRTC'ENTER NO. OF S I T E S  I N  1 4  FORMAT') 
READC1r 1 0 3 ) N S  
FORMAT(I4)  
WRITE(1, 100) 
FORMRTC'ENTER NO. OF VARIABLES TO RE PREDICTED I N  I1 FORMAT') 
RERDCI, 99)NCV 
WRITEC1,104)  
FORMAT('ENTER SELECTION OF VARIABLES REQUIRED I N  I1 FORMAT') 
DD 20 J = i s N C V  
READ<1,99)M!J(J) 
FORMRTCII )  
CONTINUE 
MM=l 
DO 7 0  J = i #  6 
1FCMVClIM)-J)16,15,16 
MCV(J>=MV(MM) 
MM=MM+I 
GO TO 70 
MCV<J)=0 
GO TO 70 
CONTINUE 
CRLL IOPEN(A1, G I )  
CALL OOPEN(R0, GO> 
IDFSE, HEW, HEE, 
FORMRT(14A6) 
WRITECI, 231)Ks GRIE, GRIN 
FORMATC'SITE NO., GRID E L GRID W = ' r  14, I X ,  2 ( F 6 .  8, I X ) )  
SWNE=0. 089P*GEIE+O. 0442*GRIN-56.  2 
SENW=-0. 0447*GRIE+0.  0889*GRI#-23 .  8 
DO 50 M=1,6 
CALL PREV2<GRIE, GRIN, DFS, ELEV, ASPI SLOL4, SLOS, VERT, 
IHOR, ELE4, DFSW, DFSE, HEb1, HEE, PI)  
CALL FREV3<GRIE# GRIN, DFS, ELEV, ASP, SLOW, SLOSI VERTt 
IHOP*  ELE4, DFSW, DFSE, HEW, HEE, M) 
CONTINUE 
WRITE<1,110)  
FORMAT<) 
C ~ N T I  NUE 
CRLL OCLOSE 
WRITE(1, 1 2 4 )  
FORMAT<' END OF JOB' ) 
STOP 
END 
SUBROUTINE PREV2CGRIEs GRIN, DFS, ELEV, ~ S P ,  SLOId, SLOSI VERT, 
IHOR, ELE4, DFSW, DFSE, H E E , M )  
COMNON MCV, CV 
DIMENSION M C V t 6 ) t  C V < 4 6 )  
CALCULATE DRY BULB TEMP 
I F ( M C V ( M ) - 1 ) 2 8 , 1 1 , 1 2  
CV(11)=-0.00757*ELEY+0.0334*SLO5+0.00153*HOR-1.63*ALOG 
1<SWNE+50. 0)-0. 235*RLOG<SENW+50. 0 ) - 0 .  106*ALOG<DFSE+1. 0) 
2+11. 6 
C V < 2 1 ) = - 0 .  00747*ELE\r t+0.  0226*SLOW-0. 0290*SENId+0.128*ALOG 
1(DF5+1.. 0 ) + 1 1 .  4 
CV<31)=-B.00713*ELEV+BB0206*5LOW-0.0365*SENW-0.144*ALOG 
l (SENW+SB. 0)+0. 0684*ALOG(DFSId+ l .  0 ) + 1 5 .  2 ' 
CV(41)=-0.00598*ELEV+0.0320*SLOS+0.00199*HOR-0.980*ALOG 
1 ( G R I N > - 0 .  203*ALOGIDFS+1.  0 ) -0 .  0787*ALOG(DFSW+l .  0)+13. 3 
WRI T E < i , . l l 8 )  
FORMATC'DRY B U L B  TEMP') 
WRITE<1,  1 1 1 ) C V < 1 1 ) ,  CV(21) ,  C V < 3 1 ) ,  C V ( 4 1 )  
b J R I T E < 4 ~ 1 1 2 ) C ~ ~ 1 1 ) ~  C V < 2 1 > >  CV(31) ,  CV(49.1, 
FORMAT<4(FS. 3 , I X ) )  
FORMAT(4R6) 
CALCULATE R A I N F A L L  
IF(k lCV<l l ) -2)2R,  1 3 r 1 4  
CV<12>=0.000929*GRIE+0.000325*ELEV+0.0000397*ELE4 
1-0. 467*ALOG<GRIE)+2 .  56 
CV<22)=0.060433*GRIE+0.000261*ELEV+0.000162*HOR 
1+0.0000171~ELE4+0.0000396*HEE-0.222*AL0G<GRIE)+1.28 
C V < 3 2 ) = 0 .  0083218:ELEV-0.  @03@S*SENW+0. 0 0 0 0 0 S 8 5 * H E E - 0 .  4 1 6  
1*ALOG(GRIE>+@. 2S5*ALOG(SLJNE+5BB @)+I. 59 
CV(42)=0..901~5*GRIE+0.000397*ELEV+0.0000439*ELE4 
1-0. 000348*DFSW-0.  743*ALOG(GRIE)+3 .  9 5  
W R I T E < I ,  115) 
FORMAT(' R A I N F A L L '  ) . 
W R I T E < 1 ~ 1 1 1 ) C V ( 1 2 ) ~  C V < 2 2 > ,  C V < 3 2 ) ,  C V ( 4 2 )  
WRITE(4,  1 1 2 ) C V ( 1 2 ) ,  CV(22) ,  CV(32) ,  C V ( 4 2 ) >  
C:ALCULATE V I S I B I L I T Y  
IF (MCV(14) -3 )28 ,15 ,  2 5  
CVC13)=-0.  60207*:HOR+0. 0353*SENW-0. 6 6 1 * A L O G ( G R I N )  
1-0. 0776*ALOG(DFSE+I .  0 )  ti@. 6 
C V ( 2 3 > = 0 .  0262*SLOW+0. 0199*5ENW-0. -756*RLOG(GRIf4) 
1 t E .  7 1  
C V ( 3 3 > = - 0 .  00209*HOR+0.  0260*SENId-0. 00G468*HEE-0.  505 
1 * R L O G ( G R I N ) + i B .  1 
C V ( 4 3 ) = - 0 .  00258*HOR+0.  8494*SENld+B. 0 0 3 3 5 * D F 5 E - 6 . 8 8 0 8 5 5 *  
1HEE-0. 8 6 3 * A L O G ( G R I N ) t 0 .  158*ALOG<DFSW+1. a)-@. 263* 
2 A L O G I D F S E + i .  0>+11. 9 
WRITECI ,  128) 
FORMHTC' V I S I B I L I T Y '  ) 
W R I T E ( 1 , 1 1 1 ) C V ( 1 3 ) r  CVC23>, CVC33),  C V ( 4 3 )  
W R I T E ( 4 , 1 1 2 ) C V ( 1 3 ) ,  C V < 2 3 > ,  C V < 3 3 ) ,  C V ( 4 3 ) s  
CCINTINUE 
RETLlEN 
END 
SI'SROUTINE PFEV3C GRI EI GFIN, IFSI ELEVr ASP, SLOL'r S O S r  VERTa 
1HORr ELE4, LFSKr DFSEIHEW,HEE~M 
CC)!@MON MCVr C\' 
CIMEnJSIOY MCV(6)r CV(46) 
CAL CLLATE VIN D PI RECTI 911 
IF(MCV(M)-4)28r 17, 18  
CV( 14 )=-0 .  38E*VERT+0. 0145*HEb!-0.0363*HEE+255.0 
CV( 2 4 ) = 0 .  0397*ASP-0. 0229*HEE+ 198.0 
- - 
CV( 44)=-0.407*VERT+0- 0168*HE?J-0.0285*HEE-2.26*ALOG 
I(HEE+ 1 .0 )+272 .0  
WRITE( l r  1 2 1 )  
FOPMAT( WI?J C DI FECTION ') 
'!XI TE( l r  1 1  1 )  CVC 1 4 ) r  CV( 241, CV( 3 4 ) r  CVC 4 4 )  
WP.1 TE( 4, 1 1 2 )  C V (  1 4 ) r  CV( 2 4 ) r  CV( 3 4 ) r  CV( 4 4 ) r  
FOFPIATC 4 (  F9. 3, lX) ) 
FOFMATC UA6) 
CAL CL'LATE SNO\*: DEPTH 
IF(MCV(M)-5) 28, 1 9 a 2 1  
CV( 15)=0.00596*ELEV+0- 02@6*SWE+0. 3 2 7  
CV( 25)=0 .  @00854*ELEV+0.00759* SLO\<+0. @000908*ELE4 
1-0. 0 0 0  184*HEE-a. 0129*ALOG(HEl?+ It. 0 ) + 0 . 0 2 3 8  
CVC 3 5 ) = 0 . 0  . . 
C V (  4 5 ) = 0 . 0 0 0 5  16*GRIN+@- 0036*ELEV-@. E0@7.@7*1iOR 
1-0. 122*ALOG(!&EV)-CJ. 188*ALOG( SE"Jb.r+50a. a ) + @ - 8 7 6  
I F (  CV( 4 5 )  1,2r 2 
CV( 4 5 ) = 0 . 0  
WFI TE( l r  1 2 2 )  
FC)FMAT( 'SVO',: DEPTH *) 
L!RITE( I r  I  1 1 )  CV( 1 5 ) r  CV(25)r  CVC 3 5 ) r  C V ( 4 5 )  
t lPITE,(4r  1 1 2 )  C V (  1 5 ) r  CV(25)r  Cl ' (  3 5 ) r  CV(45)r  
CAL CLLATE WI?J DSPEEI: 
IF(MCV(EI)-6) 25, 2 2 r 2 8  
CVC 16)=0.0575*SLOS- 0. a 0 0 8  56*ELE4+0- 445*ALOG( GRIN) 
1-0. 347*ALOG( DFSW+ 1.0) -0-  739*ALOG( cFSE+ 1-  0 ) + 0 -  436 
2*ALOG(HEE+ 1-  0 ) + 4 . 9 4  
CV( 26)=0.06@2*SLOS-13. 06CC8*ELE4-E. 66*.ALOG( DFSE+ 1 -  00) 
1+E. 467*ALOG(HEE+ 1 .@)+5 .27  
CV( 3 6 ) ~ - 0 -  affiffi36 l*ELE4+ffi- 476*ALOG( GRIN)+ 0.232*W.OG 
l(ELEV)-0.  274*ALOG( LFSE+ 1.0)-0.214*ALOG(HEk'+ 1 . 0 ) + 2 . 9 6  
CV( 46)=0.0@653*LFS1;+0.36WALOG(GRIN)+O. 263*ALOG(UEV) 
1-@.838*ALOG( I?FSW+ 1.01-0. 322*ALOG( CFSE.+ I -  0 ) + 5 -  0 7  
WRITE( l r  1 2 3 )  
FOFMATC 'UIN OSPEEC*) 
\?RITE( 1, I  I  I )  C V (  1 6 ) r  CV(26)r  CV(36)r  CV(46) 
L'RITE(4r 112)  CVC 1618 CV(26), CV( 3 6 ) s  CV(46) r  
CON TIN I:E 
RETt'rnI 
EN13 
ENTER DEVICE & INPUT FILENAME I N  A6 FORMAT. 
' SYS@@@DAT14@ L 
ENTER DEVICE & OUPUT FILENAME I N  A6 FORMAT 
SYSP@@DOUT@@ J 
ENTER NO. OF S I T E S  I N  I 4  FORMRT 
a,.,. 2 J 
ENTER NO. OF VARIABLES TO BE PREDICTED I N  I1 FORMRT 
6 II 
ENTER SELECTION OF VARIABLES REQUIRED I N  I1 FORMAT 
1 J 
- - 
S I T E  NO. r GRID E- & GRID N = 1 265. 372. 
DRY BULB TEMP 
4 . 7 4 3  11. 266 14.  7 4 7  8. 339 
RRINFALL 
0. 2 9 3  0. 2 4 8  0 . 3 9 4  0. 3 8 7  
\ ) I S I B I L I T Y  
I 5. 8 7 4  6. 6 0 3  6. 4 9 7  6. 4 0 7  I 1-IIND DIRECTION 
1 179. 761 199 .  4 9 1  204.  8 4 4  182 .  711 
SNOW DEPTH 
0. 4 8 8  0. 000 0 . 0 0 0  0. 0 2 9  
blINDSPEED 
4 . 5 5 3  4. 5 6 3  3. 1 3 4  3 . 4 3 5  
S I T E  NO., GEID E $ GRID N = 2 4 8 0 .  145 .  
DRY BULB TEMP 
3. 1 7 6  11. 031 1 4 . 1 9 1  6. 8 9 9  
RRINFRLL 
0. 170 0. 192 0. 1 7 6  0. 225 
V I S I B I L I T Y  
6. 557 6. 9 4 3  7. 0 8 0  6. 937 
U IND DIRECTION 
183 .  4 6 8  191. 2 6 7  203.  8 2 9  1 8 6 .  2 4 4  
SNOW DEPTH 
1. 357 0. 000 0. 0 0 5  -0. 0 3 5  
WINDSPEED 
3. 7 9 7  4 . 4 3 5  3. 6 1 5  3. 4 6 6  
I 
END O F  JOB 
FLOT D I A G U I  INDICATING STEPS TAKEN TO OBTAIN 14 SITE VARUBLES FROM ORDNANCE SURVEY MAPS 
I 
Take a p y o p r i a t e  1/63360 scale  sheet  
I 
Find s i t e  posi t ion from GRIEand GRIN 
i s  it within 10 km of edge? 
5-I 
I I take adjoining sheet(s)  a1 so 
Read elevaiion i n  f e e t  
I 
~ E V  (m) = elevat ion i n  f e e t  x 1/3.281 
I I 
(1s there  a slope within $ km?) 
Read ASP from d i rec t ion  of contours wi thin  & 
I 
~ e a d  ASP f r m  Kider a r e s  to avoid a eero value 
if possible 
i 
L i n e  N - s direction Examine E - W direction 
I I Identify distance associated with steepest slope across s i t e  to hi l l (s) /vsl ley(s)  in v i c in i ty  I 
Use subroutine 
I 
Repeat subroutine d t h i n  3 la of s i t e  
yes 
. 
SLOW = value obtained SLOS = value obtained 
(pos. to  west, neg. t o  east) U (pos. t o  S, neg. to N )  
I 
N = N,+. 1 
. 
Ident i fy  dis tance associated-with  s teepest  slope across  s i t e  i n  d i rec t ion  of main slope 
I I 
apply subroutine 
I 
i s  t he  v e r t i c a l  a l e  t o  h i l l s /va l leys  3 6 4 1 )  
I 
I apply subroutine within 3 km of s i t e  
( i s  contour i n t e rva l  constant across  s i t e ?  ) 
I 
VERT = 180.0 
I Use subroutine t o  assess  angle of slope A 
on both s ides  of s i t e  Cn I 
I V3RT = sun of both angles (keeping the  sign) 
I + '80*0 
1 I 
Proceed over appropriate a r ea  I , Proceed within 4 km of s i t e  
a r e  contours p s s i n g  across  s i t e  s t ra ight?  
I I 
I If convex = 1180.0 I If concave = < 180.0 
were SLW, SLOS and VERT obtained from hi l ls /val leys  >$ lan avmy? 
HOR = 180.0 I 
I 
Yes I 
' measure angle t o  N along which contours run 
I both s ides  of s i t e  
no 
I I HOR = difference 1 
Place c i rcu la r  scale  with radius  = 1 km with centre  on s i t e  
I 
Note highest elevation i n  each quadrant ( f e e t )  
I 
I 
Calculate difference between highest e levat ions  and elevat ion of s i t e  ( i n  f e e t )  
I 
I 
Examine lowest points i n  each quadrant ( f e e t )  
I 
1 
Calculate differences between lowest elevations and elevat ion of s i t e  ( f e e t )  
I I 
Summate 4 grea tes t  differences per  quadrant ( f ee t )  
I 
A 
ELE4 = summation x 1/3.281 (metres) -A 
I 
Place I 0  x 10 grid over appropriate 100 x 100 La gr id  square on 1/625000 Ordnance Survey Physical map 
1 I 
DFS = distance (km) from s i t e  t o  nearest  point on coast: if on an estuary, t o  the  point where it i s  a t  l e a s t  T O  km wide 
I 
I 
DFSW = distance (km) from s i t e  t o  sea due west 
I 
DFSE = distance (km) from s i t e  t o  sea due e a s t  
I 
H5W = highest spot height (m) t o  t he  west 2 2 degrees 
I 
HEE = highest spct  height (m) t o  t h e  eas t  2 2 degrees 
I 
End 
Subroutine 
Measure v e r t i c a l  i n t e rva l  from contours ( f ee t )  
I 
Measure horizontal  distance (yards) 
I I 
Horizontal dis tance f e e t  = horizontal  distance (yards)/3.0 
I 
Tangent of slope = ve r t i ca l  ( feet) /hor izontal  ( f e e t )  
I I 
Angle obtained from tangent t ab les  
I 
Return to  main program . 
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